T o engage in lifelong learning is a commitment that all physicians make. Because staying current with rapid changes in medical science is not an easy task for a busy clinician, continuing medical education (CME) programs are important channels for promotion of such learning. Not only is CME an activity that physicians participate in for personal and professional satisfaction, it is also mandated by many regulatory bodies as part of maintenance of competence, accreditation and licensure.
T o engage in lifelong learning is a commitment that all physicians make. Because staying current with rapid changes in medical science is not an easy task for a busy clinician, continuing medical education (CME) programs are important channels for promotion of such learning. Not only is CME an activity that physicians participate in for personal and professional satisfaction, it is also mandated by many regulatory bodies as part of maintenance of competence, accreditation and licensure.
Traditionally, CME has taken the form of face-to-face learning through courses, conferences or workshops. These sessions lead to increased knowledge, but may not have significant impact on physician behaviour or patient outcomes. Face-to-face learning has positive aspects such as social interaction and the ability to ask real-time questions of the presenter. Limitations of the traditional approach include accessibility (time, travel) and cost (1) .
Online CME has been gaining in popularity over the past decade. An online format offers several important advantages over traditional CME, including ease of access, flexible timing, low cost and potentially enhanced effectiveness (2) . Because of these advantages and its consequent rise in popularity, online CME is considered to be a major innovation that could lead to abandonment of traditional face-to-face CME programs (3) . Investigation of online CME in 2008 found that there was a rapid increase in online CME, but it still amounted to only 6.9% to 8.8% of all CME available. The authors predicted exponential growth in the next few years, with up to 50% of CME being delivered online by 2015 (3) .
The effectiveness of online CME has been studied extensively. In a randomized controlled trial, Weston et al (4) evaluated the potential of online CME to improve quality of care and found that there was evidence for online CME to improve effectiveness of physician practices. In comparing participants and nonparticipants in 114 different Internetbased CME activities, Casebeer et al (5) found that individuals who participated were more likely to make evidence-based clinical choices in practice. Ryan et al (6) demonstrated equal effectiveness of their traditional face-to-face CME delivery compared with a new online version. Fordis et al (7) compared online instruction to live workshops in a randomized controlled trial. They found the outcomes to be comparable, but with advantages associated with online that included flexible timing, ease of access and greater adaptability to individual learning styles. The common theme that emerges from a review of the literature is that there is at least equal effectiveness with online CME, and some suggestion that it could be better if studied appropriately (2) .
While some online CME resources exclusively for plastic surgeons exist (8) , there is a lack of information available to those on the front BAckGround: The enormity of modern medical knowledge and the rapidity of change have created increased need for ongoing or continuing medical education (CME) for physicians. Online CME is attractive for its availability at any time and any place, low cost and potentially increased effectiveness compared with traditional face-to-face delivery. oBJective: To determine whether online CME modules are an effective method for delivering plastic surgery CME to primary care physicians. MethodS: A needs assessment survey was conducted among all emergency and family physicians in Nova Scotia. Results indicated that this type of program was appealing, and that hand trauma related topics were most desired for CME. 7 Lesson Builder (SoftChalk LLC, www.softchalk.com) was used to construct a multimedia e-learning module that was distributed along with a pretest, post-test and feedback questionnaire. Quantitative (pre-and post-test scores) and qualitative (feedback responses) data were analyzed. reSultS: The 32 participants who completed the study indicated that it was a positive and enjoyable experience, and that there was a need for more resources like this. Compared with pretest scores, there was a significant gain in knowledge following completion of the module (P=0.001).
concluSion: The present study demonstrated that an e-learning format is attractive for this population and effective in increasing knowledge. This positive outcome will lead to development of additional modules. lines (ie, emergency department physicians) who are responsible for initial diagnoses, temporization and appropriate referrals. To characterize this situation, Anzarut et al (9) assessed educational needs of physicians making referrals to plastic surgeons in Edmonton, Alberta. They found that there was a clear need for CME in this group and identified the most popular topics.
The present study was designed to determine whether online CME is an effective way to educate emergency physicians in Nova Scotia about relevant plastic surgery topics.
MethodS needs assessment
The needs assessment consisted of a survey (Opinio 6.5.1, Objectplanet) distributed to all family and emergency physicians registered with the Dalhousie University Continuing Medical Education Department (Halifax, Nova Scotia). The survey was designed following the recommended steps for a needs assessment survey (10, 11) . The survey consisted of 34 questions including demographic information, nature of practice and opinions regarding CME delivery; the remainder of the survey questions concerned what would be desirable for CME module content. The questions were selected based on personal experience and a study investigating a similar needs situation in Alberta by Anzarut et al (9) . Figure 1 shows a sample survey question and responses. A summary of the 67 responses to the needs assessment survey is shown in Table 1 . The key findings were that there was little or no available resources for plastic surgery CME, that hand trauma management education was the most needed and that online CME was appealing.
Module design
Results of the needs assessment survey showed that topics related to hand trauma were most desired (Table 2) ; therefore, a Hand Trauma CME series was developed. SoftChalk 7 Lesson Builder (SoftChalk LLC, www.softchalk.com) was used to construct the online learning module. Selected content was based on the needs assessment, and the pilot version was designed as a 'Basic Techniques Module' to serve as a foundation to subsequent, more specific modules. It included hand anatomy, hand examination, local anesthetic blocks of the hand and splinting. These are hands-on skills and the module relied on video content for illustration. A series of 10 videos were made with plastic surgery resident volunteers and edited with iMovie software (Apple Inc, USA).
implementation
The module was assembled and published using SoftChalk Connect for public access. The content outline is shown in Table 3 (softchalkcloud.com/lesson/serve/TIv50aQ3UAunsZ/html).
Ethics approval was obtained from the QE II Health Sciences Centre Research Ethics Board (Halifax, Nova Scotia). It is a mixedmethods study, designed to capture quantitative (test scores) and qualitative (participant experience) data.
Participants
The target audience was emergency physicians and family doctors who participate in emergency room shifts in Nova Scotia. However, because of limitations of the distribution method, many physicians who do not perform emergency work (eg, office-based family physicians) were included.
evaluation instruments
To study the effectiveness of the module in terms of acquisition of knowledge, a pretest was designed. Twenty multiple-choice questions were developed based on the topics covered in the module. It was tested on plastic surgery residents and medical students to assess accuracy and validity. The same questions were used as a post-test to reduce the risk of bias. The results were used to quantify any knowledge increases attributable to participation in the module.
A feedback questionnaire was distributed along with the post-test to gather participants' opinions on the module. Likert scales were used to measure opinions on topics such as module content and length. Open-ended questions requiring a narrative response were used to gather participants' input on issues such as relevance to practice, impact on practice and how this learning activity compared with previous traditional CME experiences.
data collection
The Dalhousie CME department e-mail distribution list was used to send an introductory letter and a hyperlink for the pretest survey to all registered family and emergency physicians in Nova Scotia by e-mail. On completion of the pretest, a hyperlink to the online module was sent to participants. Following completion of the module a final hyperlink to the post-test and feedback questionnaire was sent. The data collection period was six weeks, with a reminder sent at four weeks. Data were collected using Opinio software. 
Hand infections 89
Splinting for hand injuries 88
Burn dressings 83
Extensor tendon injury 80
Local anesthetics in hand injuries 76
Phalangeal fractures 75
Skier's thumb 73
Metacarpal fractures 72
Nasal fractures 72
Management of minor burns 70
Analysis Pre-and post-test scores were assessed for statistical significance using the paired Student's t test and analyzed in Excel (Microsoft Corporation, USA). Likert scale responses were collected and analyzed using descriptive statistics and comments were recorded.
reSultS

Pre-and post-testing
Pre-and post-test results are summarized in Table 4 . Pretest responses were received from 68 physicians; post-test responses were received from 32. Matching of responses was performed using e-mail addresses provided by respondents and 25 complete data sets were available for statistical analysis. Some who completed the post-test evidently did not complete the pretest, or used a different e-mail address. The online module was accessed 311 times during the study period, but there may have been multiple accesses by the same individual. Mean (± SD) pretest score was 13.88±2.40 of 20 and mean post-test score was 17.24±1.64 of 20. There was a statistically significant difference between mean pre-and post-test scores (P<0.001).
Feedback questionnaire
The feedback questionnaire consisted of some questions with Likert rating scales and some that required narrative responses. A summary of representative participant responses is provided for illustrative purposes. Most responders believed that this learning experience was relevant. The majority were positive responses such as "very relevant", "Very relevant as I am an ERP in a regional center", "Extremely excellent resource. Very succinct, not too long", and "Very applicable". In terms of effect on practice, most responses included comments such as: "Will try doing volar digital blocks", "better understanding of splinting techniques", "Better exam technique" and "Much more comfort in dealing with hand trauma". When asked "How would you describe your learning in this online module compared to workshops or conferences you have previously attended in person?", most believed the online module format was superior to previously attended workshops or conferences, with comments such as: "Better", "Format nice as can do it on own time", "This is an excellent format -useful, very practical information accessible at home", "I found this to be an effective and enjoyable way to learn" and "Very good and quick".
diScuSSion
The present study demonstrated that an online learning module is a feasible method to teach basic hand trauma management to family and emergency physicians. Comparative analysis of the pre-and postmodule test scores showed a significant increase in knowledge (P<0.001). The feedback questionnaire responses from participants were generally positive. Results of the present study were consistent with positive knowledge acquisition and high participant satisfaction similar to findings in previous studies of online CME (4, 7, 12) .
The challenges encountered in the present study were also consistent with other investigations of online CME. Curran and Fleet (2) noted that the three main challenges to online CME are ensuring learners have the requisite computer skills and hardware, attracting learners, and developing a valid and appropriate curriculum. Whether some physicians did not participate because of lack of computer or Internet skills is unknown, but likely.
Promoting participation is a problem with any voluntary activity and an external incentive of some kind is useful. Initial plans called for having this activity formally accredited, but there were many requirements that were not possible to meet for this pilot module. Using existing Dalhousie University CME Department e-mail distribution appeared to be a logical approach for the present project; however, many of the addresses were no longer valid and there was no assurance that the individuals who would benefit most from this intervention were included in the list.
The target population for the present module was physicians who treated hand injuries. This essentially includes full-time emergency department (ED) physicians and family physicians who work shifts in their local ED. The actual number that comprises this group is difficult to determine. While >800 e-mail invitations were sent, only 67 responses to the pretest and 32 responses to the post-test were received. This is a very low response rate. Factors contributing to the low response rate included the large number of undeliverable messages (>100) and the fact that all family physicians, regardless of whether they performed emergency work, were included on the list. Consideration of these factors permits the number of responses to be interpreted with perspective. Interestingly, the number of responses to the pretest was nearly identical to the number of responses received for the needs assessment survey in 2011, which was sent using the same e-mail distribution list (68 versus 67). It is reasonable to consider that this group is representative of physicians who received the invitation, found the topic relevant, and had the inclination and technological ability to complete the module. There is almost certainly an element of selection bias leading to overly positive results, with physicians who use computers frequently being more likely to complete an online survey. Given this limitation, it is not possible to generalize the results of the present study to the entire population of ED physicians in the province. The results, limited as they may be, carry a clear message that the modality is appealing and the content useful.
A barrier to participation may also have been the requirement to complete the pre-and post-tests. This provided useful quantitative data for assessment of the effect of the module, but it may have discouraged some participants. One physician commented that she was embarrassed by her poor level of pretest knowledge, and that she did not want to submit it. For future modules, questions may be included for formative purposes, but not as formal requirements to promote better participation. There were technical challenges in the execution of the module. The platform used, SoftChalk, is easy to use and ideal for this type of e-learning. The module was hosted on the SoftChalk Connect website which was publicly accessible. There were some problems with video playback on the site -some potential participants were unable to view the videos or experienced other glitches with the website. The root of these problems is unclear, but may represent software incompatibility issues or a limitation of the SoftChalk website. These technical difficulties will be addressed before the release of future modules. For example, hosting the module on a website through Dalhousie University may be better because this website may be able to handle the memory requirements for smooth video playback.
concluSion
A needs-based online CME module was developed for physicians who manage hand trauma in Nova Scotia. By comparing pre-and post-test scores the module was shown to effectively increase knowledge. Feedback results indicate that participant satisfaction is high and comments suggest that further modules in this series would be useful and desirable. The positive results of the present pilot study will facilitate and justify further module development to address other areas of deficiency identified through the needs assessment. Our approach may also serve as a template for other medical specialties to develop online CME.
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